A function b e C{G) is additive if b(x + y) = b(x) + b(y) for all x, y eG and ge C(G) is an exponential if g(x + y) = g(x)g(y) for all x,yeC(G).
An exponential polynomial is a finite linear combination of terms h = M ι bp bl m g where b l9 b 2 , , b m are additive, q ί9 # 2 , ,q m are nonnegative integers and g is an exponential.
If / is an exponential polynomial, it is easy to see that U f is finite dimensional. For if h is as above, then T a h: x -• h(x -a) is a finite linear combination of terms b{ ι bl 2 b^mg for each a e G where r ό = 0,1, , q, for j = 1, 2, , m. A result of Engert [5] shows that if U f is finite dimensional, then / is an exponential polynomial. The proof of this result when G is any (7-compact locally compact Abelian group is naturally more involved than when G is merely R or R n . Proofs for the case of C(R) may be found in Anselone and Korevaar [1] and Loewner [8] who also refers to
Throughout this paper, the only topology considered on C{G) is that of convergence uniform on all compact subsets of G. With G being σ-compact, let G be the countable union of compact sets K p . Let S,(f) = sup {|/(s)|: x e K p } and d(f, g) = Σ?=i 2"* min (1, S p 
With such a topology for C(G), if U f is finite dimensional, it is closed. The converse to this is shown here (Theorem 3) so that in
In showing that when U f is closed, it is then finite dimensional, the following notation shall be used throughout. hich also contains x -a. Hence fix -α) and f(y -α) differ from f(βι) by amounts in modulus less than ε/2p 2 and the result follows.
LEMMA 2. S p is compact in C(G).

Proof. Use is made of the condition that in C(G), a closed equicontinuous set S is compact if S[x] -{f(x):feS}
is compact in C (see, for example, [3] , page 34 or [6] 
Proof. Since U f -\J P=1 S p is closed in the metric space C(G), it follows by Baire's category theorem applied to U f that there must be as S p that is not nowhere dense. As this S p is closed, it must have a nonvoid interior. Hence U f contains a compact neighbourhood of zero. So, by Riesz's theorem (see, for example [3] , page 65) U f is finite dimensional.
The remainder of this article, concerns exponential polynomials in C (R n , a n are complex numbers. In restricting G to be R n , little economy of the proof of Theorem 3 is gained except for Lemma 1. However, it is considerably easier to show for C(R n ) compared with C(G) that if Uf is finite dimensional, then / is an exponential polynomial. A new and simple proof is as follows.
Suppose , n -1, we find
where deR n is constant. As it is well known that the elements of exp (Cx) are exponential polynomials in x ( [2] , page 46), it follows that the components of g are exponential polynomials. Hence / is an exponential polynomial in C(R n ) when U f is finite dimensional. Other characterizations of exponential polynomials in C(R n ) are now given. For C(R), one such is that of the set of all solutions to all nontrivial linear ordinary differential equations with constant coefficients. For C(R n ) with n > 1, one cannot identify the set of all exponential polynomials with the set of all solutions to all nontrivial linear partial differential equations with constant coefficients. However, a necessary and sufficient condition that / 6 C(R*) be an exponential polynomial is that there exists n nonzero linear differential operators Lj = Lj(D ό ) with constant coefficients where each L 3 only involves the ith partial derivative D 3 and LJ -0 for j = 1,2, , n. A proof of this given by Laird [7] , page 816, is reproduced here for completeness. The necessity of the condition is obvious. The following is an extension of the above result.
THEOREM 4. Let f e C(R n ) and let A -(a 3 k ) be a real nonsingular n x n real matrix. Then a necessary and sufficient condition that f be an exponential polynomial is that there exist n nonzero polynomials P lf P 2 , •••, P n , each of one variable, such that
Then so that f a-D f-M.
when B = (b km ) is chosen so that B τ = A" 1 . The given condition is then Pj(JDs)g -0 for j -1,2, --, n which is equivalent to g and so to / being an exponential polynomial. A necessary and sufficient condition that f be an exponential is that Uf{βj) be finite dimensional for n linearly independent vectors a 19 a 2 , , a n in R n .
Proof. The necessity is easily seen from U f (a) c U f for all a e R n , and if / is an exponential polynomial, then U f is finite dimensional.
The converse, which has been recognized by Loewner [8] when {a 19 a 2 , « ,αj is the standard basis, may be shown directly, or as follows. Let fj(t) = f{ta ό ) for all teR and j = 1, 2,
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